Modulation of plasma membrane Ca2+ pump by membrane potential in cultured vascular smooth muscle cells.
We examined the effect of membrane potential (Em) on the activity of the plasma membrane Ca2+ pump in cultured rat aortic smooth muscle cells (VSMCs). Inside-negative K+ diffusion potential higher or lower than the resting Em (-46 mV) was artificially imposed on VSMCs with various concentrations of extracellular K+ (K+o) and 1 microM valinomycin. We found that the recovery phase of the intracellular Ca2+ transient elicited with 1 microM ionomycin was accelerated by depolarizing Em, whereas it was retarded by hyperpolarizing Em. The rate of extracellular Na+ (Na+o)-independent 45Ca2+ efflux from VSMCs stimulated with 1 microM ionomycin increased almost linearly with a change in Em from -98 to -3 mV. This effect of Em was abolished by extracellularly added LaCl3 or a combination of high pH (pH 8.8) and high Mg2+ (20 mM), conditions that presumably inhibit the plasma membrane Ca2+ pump (Furukawa, K.-I., Tawada, Y., & Shigekawa, M. (1988) J. Biol. Chem. 263, 8058-8065). Intracellular contents of Na+ and K+ and intracellular pH, on the other hand, were not influenced by the change in Em under the conditions used. These results indicate that alteration in Em can modulate the intracellular Ca2+ concentration in intact VSMCs by changing the rate of Ca2+ extrusion by the plasma membrane Ca2+ pump. The data strongly suggest that the plasma membrane Ca2+ pump in VSMCs is electrogenic.